SUMMARY: We identified a Na+ and Cl-dependent high affinity taurine transporter as a hyperosmotic stress-inducible gene in a cultured common carp cell (EPC). Since the taurine transporter concentrates taurine from extracellular fluid to cell, upregulation of taurine transporter expression promotes the accumulation of taurine during hyperosmotic stress, suggesting the role of taurine as a compatible organic osmolyte. In tissues of tilapia (Oreochromis mossambicus), taurine transporter mRNA was also increased during high-salinity adaptation. Although increase in taurine transporter mRNA was detected in all the tissues examined, total tissue taurine content did not always increased during high-salinity adaptation. Immunohistochemistry indicated the localization of taurine transporter protein in basolateral membrane of corium and epidermal cells of pectoral fin. These results suggest that polarized transport and subsequent changes in distribution of taurine in a tissue are critical for high-salinity adaptation of an individual fish.
INTRODUCTION
Plasma osmolarities of teleosts, either in freshwater or seawater, are kept constant at about one-third that of seawater. The osmoregulation in freshwater and seawater teleosts is quite different: the former retain the electrolytes and excrete the excess water, whereas the latter drink saltwater and excrete electrolytes. Integrated transport activities involving the gill, gut, and renal system regulate plasma osmolarity in adult fish and protect cells from osmotic stress.1) Therefore, teleost cells normally do not suffer from osmotic challenge despite the osmotic gradient between cytoplasm and environmental water. In some cases, however, teleost cells could be exposed to osmotic stress. For instance, cells on the border between body and environment, such as epidermis or gill epithelium, are directly exposed to environmental water. Wounding causes a partial change in plasma osmolarity, which exposes cells to osmotic stress. In another case, cells of embryos at the early developmental stage tend to face an osmotic gradient because the osmoregulatory organs are not yet fully functional.2) It is essential for these cells to protect themselves from the osmotic gradient. To study cellular response to osmotic stress in teleosts , we used a cultured cell as a model and screened osmotic stress-inducible mRNA . To estimate the changes in cellular taurine concentration during high-salinity adaptation, we measured taurine content in some tissues of tilapia (Fig. 1) . In liver and stomach, tissue taurine content increased significantly. It is because cellular taurine 
